The high-energy large-angle limit of the completely differential cross section for the process e-+ z + e-+ ef + e-+ z (or for the process with all or some of the particles replaced by p-mesons) is computed for arbitrary helicities of incident and final particles. This process is interesting as a test of electrodynamics and of the statistics of the p-meson. The formula is short and perhaps suitable for numerical integrations.
I. INTRODUCTION
Trident production, i. e. , electron-positron pair production by incident electrons of hydrogen (or the analogous process for p-mesons), has been discussed in the past by different authors as a test of quantum electrodynamics at small distances. 192 For the case of the p-meson, this process also may provide a test of the statistics of the p-meson. In this article we present the differential .'.
cross section for the trident process for definite helicities of incident and outgoing leptons, in the limit of vanishing lepton mass. Although such a process is unlikely to be measured directly, the expression for the cross section is reasonably compact and amenable to machine integration and summation over the unobserved variables.
In Section II, the calculation is described and the result is given in Section~IH.
II. THE MATRIX ELEMENT
The eight diagrams are shown in Fig. I . The matrix element of diagram (1) is 9 by the usual Feynman rule, 3
All the notations are summarized in the Appendix. The method we use is to calculate directly the amplitude for each graph, sum the amplitudes, and then square.
To calculate the amplitude explicitly, we multiply and divide the first square is+* 'P2' (P-PI-P,) * e P2 * $+ 1 -F+ a @-PI-P,) P2' 6 + ih2 @-PI). ep2 P+ (4) where I ABCD 1 is a short notation for the determinant formed by the components The quantity A1 may be computed explicitly by multiplying by the complex conjugate and then using spin and energy projection operators as before; thus
The second bracket of (1) may be treated in the same manner, and found to be
It is then only a matter of putting (4), (5) ) and (6) into (1) to obtain the full matrix ' element. The matrix elements of the remaining seven diagrams may be obtained from Ml by interchange of parameters. The results are summarized in the next section.
We note that the phase factor 0 1 is the same for diagrams (1) to (4) and 6 2 the same for diagrams (5) to (8). If A = hl f X2, only diagrams (1) to (4) contribute, and the phase factors have no effect to the cross section. If, on the other hand, h = A2 $ Xl, only diagrams (5) to (8) contribute, and the phase factors have no effect either. The phase factors are important only if A = AI = A2 .
In this case all eight diagrams contribute, but only the relative phase 0 need to be computed. From the definitions of (2) 
Our calculation assumes a static Coulomb field with 2 = 1. Practical considerations will probably force targets of Z > 1, e. g. , carbon. For the elastic trident production (no nuclear excitation) Eq. 547-l-A
